Energy Efficiency in a Ground Source Heat Pump With Variable Speed Drives by Del Col, Davide et al.
Purdue University
Purdue e-Pubs
International Refrigeration and Air Conditioning
Conference School of Mechanical Engineering
2012
Energy Efficiency in a Ground Source Heat Pump






Follow this and additional works at: http://docs.lib.purdue.edu/iracc
This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries. Please contact epubs@purdue.edu for
additional information.
Complete proceedings may be acquired in print and on CD-ROM directly from the Ray W. Herrick Laboratories at https://engineering.purdue.edu/
Herrick/Events/orderlit.html
Del Col, Davide; Benassi, Giacomo; Mantovan, Mauro; and Azzolin, Marco, "Energy Efficiency in a Ground Source Heat Pump With












































































	$/--	 A	@/$/ 	 5=	5	







 5 	/ 		- 5






 	 5 
	/$ 	 5 - 		












5 $- $/ 	 5 C  5 -/	 

























	 C   /
 











 -5 -  	<	 5 	$/--	 		







 $5	 	 5 B/$
 
--9 )5 -- 	- 	 5 








(  9 >? 	$/ 5 /	$ 	 =
/ 	5$
 5 /$/- - 5
/	$ 	 	<	 		

 A/$9 )5 	$/-	 =@ =


















	 -5		-$		-  =



















  	 5 -	 -=$	
-9 )5 $	
 - 
	/  	 	 	$/ 5
--	
 /	$ 	  		
 --   --$- 






































	 5 /C $ 	 5 =
  	 @5 =
 / --$9   
- 	 $=







 5 $ 5 - 	 	-=
  @5 5 =








































	- @ 	$/ @5 B/$
    
- 	 	- 





























 - 5 -//
 $/  5 	$ > 5$	?$- = 55 5 5
$/ 5 @	
 = A  5 --$ @	
 	/ 		-


























/9 )5 5 /$/ --$ - 
	/ @5 5 	/ #	( /	D >'5 -5
H$@	C 	$ @@@9	$9?  	--- 	  -=




































































- /H  5/$- 5  =  	 5 5/$/ --$ 		













            >?
 < > ? 	
 		
             >?
2 < > ? 	
 	 		
              >2?
4 < > ? 	
 	 	 		




































=  >A 	 	$/--	 A 	@/$/ 	 5 =	5	
 5 B5- A 	 5
@/$/	 5-


























-< = 55 
	@/	= 55/$/ 55 
	@ A= 5
=
9 H	   
 	 5 
	 	 M = 	/  B -//






















/	 5 - 5$



























     >?
@5  - 5 	 	 5 	
 --	
 5$






































































5/	 $/ >? - 		@ 
	@ 	 5	5$











	$/--	6 5  ,)-  /- = @	 5$-	
 $B- 	 5 		
 













	-6 5 ,)- /- =  @	$-	





























































































































































 -5	@ 5 -=
	@9 H-43 5

- 	 5 !  !2  / -  	 	 @ 
	@  5








H	$ 5- - 	  - 5 /
0 - 	 

 	-$/	  5 @ /$/- 	 5













































































































































































































































































































































































 - 5 5$$$- 
	@  	$ 5
	 A- -
5










E 5 MO93- 	- 5 -
- 	= 		



















 	 B5 5 A 5  5$$$/	=- 








)5 	@ 	 5 -
- 	= 	$ 5 /	- -$



































































A	- 3    	- 5$B$$
- 		





9    5 
- 		










5 - 	24N@ $/- 	/	--=
















	 -  	 	 5 5/	@H 9 - 
 5 //	B$






	@ 593 >8CE ?9 H	 5-
	 	 5$B$$	













































 	 	 5 	$/	- 	 5
		C/ =






5 /$/ --$ -   -	

 	$/--	 - /	-
 $	 @5  =-5
-- 















































 	 	 D- 5 5  		
/ 	 5











	6 5 A 	 5 	$/--	 -  @5  /	/		
 




$/  5 C @55 - /
  -- 	 5 
  - /  H 9 )5
A 	 5 @ /$/  5 B
  	$- 	$ 5 



















-   -/ -  	 	 5 	$/--	 A  5 $B$$ 	





















 -/ -  5 $
 - - /-9 )5 $	
 - $  5 
	 	 	/
		-@55/	 5$B$$--	
!	 5 --$9)5/$- 5  	 55
/$/ --$ 		
 6 



































$	 5 	-/	 
		C/ =



















 - 5 










 		/	$  >1?








 /	@  >E ?
 5












 	- H 	
-
!( 	$/--	 ; 5/$/
















































+5	 9+5	 9 9+5R9#9 92)5	
=-B/$

--	
	D-$
		5$
5/$/--$-&!7	"1&%"8!	
944/99

 $:'(;,+'"

)55	-@	

C	C	@
5-//		5	//	D#!,&(>@@@9	$9?
	=5	/	$$--	@55'5H$@	C	$$9
